GRIP1 controls dendrite morphogenesis by regulating EphB receptor trafficking.
The function of the multi-PDZ domain scaffold protein GRIP1 (glutamate receptor interacting protein 1) in neurons is unclear. To explore the function of GRIP1 in hippocampal neurons, we used RNA interference (RNAi) to knock down the expression of GRIP1. Knockdown of GRIP1 by small interfering RNA (siRNA) in cultured hippocampal neurons caused a loss of dendrites, associated with mislocalization of the GRIP-interacting proteins GIuR2 (AMPA receptor subunit), EphB2 (receptor tyrosine kinase) and KIF5 (also known as kinesin 1; microtubule motor). The loss of dendrites by GRIP1-siRNA was rescued by overexpression of the extracellular domain of EphB2, and was phenocopied by overexpression of the intracellular domain of EphB2 and extracellular application of ephrinB-Fc fusion proteins. Neurons from EphB1-EphB2-EphB3 triple knockout mice showed abnormal dendrite morphogenesis. Disruption of the KIF5-GRIP1 interaction inhibited EphB2 trafficking and strongly impaired dendritic growth. These results indicate an important role for GRIP1 in dendrite morphogenesis by serving as an adaptor protein for kinesin-dependent transport of EphB receptors to dendrites.